In this report, we provide the 1st phylogenetic assessment of the evolutionary relationships of Platacanthomyidae. This enigmatic family of rodents comprises 2 genera, Platacanthomys and Typhlomys, that are distributed disjunctly in western India and southern Asia, respectively. We analyze sequence data from the nuclear genes encoding the interphotoreceptor retinoid-binding protein (IRBP) and the growth-hormone receptor (GHR) to address the relationships of Typhlomys cinereus to other rodents, with a particular focus on testing whether its evolutionary affinities lie with glirids or muroids. Our results provide compelling evidence that Typhlomys is a muroid and that it represents the earliest split within this clade. We use the resulting phylogeny to explore the origin and evolutionary history of muroid rodents. We conclude that both Myodonta and Muroidea originated in Eurasia and that the 3 earliest divergences within Muroidea were restricted to the Eurasian supercontinent. Moreover, our analyses support the view that global muroid diversity resulted from independent radiations in separate continental regions.
With more than 1,500 species and a nearly global distribution, muroid rodents overwhelmingly represent the most diverse and geographically widespread subordinal clade of mammals (Wilson and Reeder 2005) . Historically, muroid systematics has been controversial, and a number of different classifications have been proposed based almost entirely on varied interpretations of morphological traits (Alston 1876; Carleton and Musser 1984; Ellerman 1940 Ellerman , 1941 Ellerman , 1949 Musser and Carleton 2005; Simpson 1945; Thomas 1896; Tullberg 1899; Winge 1941; see Table 1 for representative classifications). Recent molecular phylogenetic studies of muroids have documented monophyly of the group to the extent sampled, and have identified 5 well-supported clades (Jansa and Weksler 2004; Michaux and Catzeflis 2000; Michaux et al. 2001; Steppan et al. 2004) . A recent classification (Musser and Carleton 2005 ) recognized these 5 groups as the families Spalacidae, Calomyscidae, Nesomyidae, Cricetidae, and Muridae. However, Musser and Carleton (2005) recognize a 6th, family-level grouping within muroids-Platacanthomyidae-that has been conspicuously absent from any phylogenetic study to date.
The family Platacanthomyidae comprises 2 extant, monotypic genera, Platacanthomys, which has a restricted distribution in highland regions of southwestern India, and Typhlomys, which is known from montane regions of southern China and northwestern Vietnam. These 2 genera are morphologically quite different from each other (Carleton and Musser 1984) , but based on anatomical comparisons, there seems little doubt that they are more closely related to each other than either is to any other rodent. Since the original description of Platacanthomys (Blyth 1859) , platacanthomyids have been associated taxonomically either with dormice of the family Gliridae (Ellerman 1940; Simpson 1945; Thomas 1896; Winge 1941) or with muroids (Alston 1876; Chaline et al. 1977; Miller and Gidley 1918; Musser and Carleton 2005;  Table 1 ). In classifications that adopt the latter arrangement, platacanthomyids have been included as an independent lineage (Miller and Gidley 1918; Musser and Carleton 2005) , as closer to cricetids (Chaline et al. 1977) , or as having particular affinities with murines (Peters 1865) . In an intriguing departure, Ellerman (1940 Ellerman ( , 1949 noted similarities between molars of Platacanthomys and the nesomyine genus Gymnuromys, thus suggesting an alliance between platacanthomyids and the native rodents of Madagascar.
To date, the systematic debate regarding platacanthomyids has centered on whether the number of cheek teeth in each jaw quadrant (4 in glirids, 3 in platacanthomyids, and 3 or fewer in muroids) or apparent similarities in molar occlusal pattern (long reentrant folds in glirids, platacanthomyids, and the muroid Gymnuromys, among others) are phylogenetically relevant characters. Additional anatomical differences between platacanthomyids and glirids, including structure of the bullae and dentary (Carleton and Musser 1984) , have been used to argue that platacanthomyids should be allied with muroids and not with glirids. Despite these morphological comparisons, none of the competing hypotheses regarding platacanthomyid relationships has ever been tested, because neither genus has been included in any phylogenetic study to date. Thus, the evolutionary relationships of this enigmatic group of rodents remain effectively unknown. Platacanthomyid specimens are rare in museum collections: only 21 specimens are recorded in the most recent online catalogs of North American collections (available at http:// www.manisnet.org), and these were all collected before routine preservation of tissues for genetic work (the most recent dates from 1929). A recently collected specimen of Typhlomys cinereus included fresh tissues that provide the basis for the 1st assessment of platacanthomyid systematics using molecular data. In this report, we use sequence data from the nuclear genes encoding the interphotoreceptor retinoid-binding protein (IRBP) and the growth-hormone receptor (GHR) to address the phylogenetic relationships of Typhlomys relative to other rodents, with a particular focus on testing whether its evolutionary affinities lie with glirids or muroids. We then use the resulting phylogeny to explore the origin and evolutionary history of muroid rodents.
MATERIALS AND METHODS
Taxon and gene sampling.-The voucher specimen of Typhlomys (ROM 118593, field number F47816) consists of the skin, skull, and postcranial skeleton of a young adult male collected at Shuipu Village, Yuping Township, Libo County, Guizhou Province, People's Republic of China (25u289590N, 107u529540E), by B. K. Lim and J. L. Eger on 9 April 2007. Robert S. Voss (American Museum of Natural History) identified the specimen as T. cinereus daloushanensis based on qualitative external and craniodental characters.
In addition to this specimen, our taxon sample includes representatives of all recognized families of muroid rodents and all but 2 of the 21 recognized subfamilies (Musser and Carleton 2005) . To test possible relationships between dormice of the family Gliridae and Typhlomys, we included exemplars of all glirid subfamilies, including 6 of the 9 recognized genera. To provide a more inclusive picture of rodent phylogeny, we also included representatives from the rodent families Aplodontiidae, Castoridae, Chinchillidae, Dipodidae, Geomyidae, Heteromyidae, and Sciuridae. Sequences from the lagomorph genus Lepus were used to root our rodent phylogenies. For this study, we sequenced 1.2 kb of exon 1 from the IRBP gene and just under 1.0 kb of exon 10 of the GHR gene from T cinereus. Most of the remaining IRBP sequences were obtained during our previous work on muroid systematics (Jansa and Weksler 2004; Jansa et al. 2006) , and additional sequences from this gene and the majority of GHR sequences were downloaded from GenBank (Adkins et al. 2001 (Adkins et al. , 2003 DeBry 2003; DeBry and Sagel 2001; Huchon et al. 2002; Steppan et al. 2004) . To maximize taxonomic overlap between the 2 gene data sets, we also sequenced the same fragment of GHR from an additional 11 species (Appendix I). Our final data matrix of IRBP sequences consisted of 62 species coded for 1,257 base pairs (bp), and our final GHR data set consisted of 58 species coded for 954 bp. Whenever possible, we used sequences of the 2 genes from the same species, but in 17 instances we used sequences from 2 different species of the same genus, and in 4 cases we used 2 different genera from the same family. For these 21 composite taxa, monophyly of the higher-level grouping is not in question. All specimen voucher information and GenBank accession numbers are given in Appendix I.
DNA sequencing.-Whole genomic DNA was extracted from tissue samples using a DNeasy Blood and Tissue Kit (Qiagen, Inc., Valencia, California). A 1.2-kb fragment of exon 1 from the IRBP gene was amplified using primers IRBPA and IRBPB (Appendix II). This amplification product was then used in a 2nd round of polymerase chain reaction to generate fragments of a suitable size for sequencing using IRBPA paired with IRBPF and IRBPE paired with IRBPB. In addition, a 1.0-kb portion of exon 10 from the GHR gene was amplified from genomic DNA using primers GHRF1 and GHRendAlt. This polymerase chain reaction product was reamplified using GHRF1 paired with GHR750R and GHRF50 paired with GHRendAlt. The resulting polymerase chain reaction products were purified using either a QiaQuick polymerase chain reaction purification kit (Qiagen, Inc.) or Exonuclease I and Shrimp Alkaline Phosphatase (Hanke and Wink 1994) . These products were sequenced in both directions using amplification primers and dye-terminator chemistry (BigDye version 3.1 Cycle Sequencing Kit; Applied Biosystems Inc., Foster City, California) on an ABI 3730 automated sequencer (Applied Biosystems Inc.). Sequences were edited and compiled using Sequencher 4.7 (GeneCodes Inc., Ann Arbor, Michigan). Base-calling ambiguities between strands were resolved by choosing the call with the clearest trace; any heterozygous bases were given the appropriate International Union of Pure and Applied Chemistry ambiguity code.
Phylogenetic and biogeographic analyses.-Sequence alignments for GHR and IRBP were produced using CLUSTALW (Thompson et al. 1994 ) and manually adjusted with reference to the amino acid sequences using MacClade version 4.08 (Maddison and Maddison 2005) . We performed phylogenetic analyses using maximum-parsimony, maximum-likelihood, and Bayesian inference approaches. Maximum-parsimony analyses were conducted on each gene separately and in combination using heuristic search algorithms implemented in PAUP* 4.0b10 (Swofford 2002 ) with all characters unordered and equally weighted. Heuristic searches were performed with 1,000 repetitions of random taxon addition followed by treebisection-reconnection branch swapping. Nodal support values for the maximum-parsimony analysis were estimated using nonparametric bootstrapping, with heuristic searches (10 random-addition replicates, tree-bisection-reconnection branch swapping) on 1,000 pseudoreplicate data sets.
Maximum-likelihood analyses were performed using genetic-algorithm searches as implemented in GARLI version 0.95 (Zwickl 2006) , and Bayesian inference analyses were performed using MrBayes 3.1.2 (Ronquist and Huelsenbeck 2003) . For each of these model-based analyses, we 1st evaluated the fit of various models of nucleotide substitution for the IRBP and GHR data sets separately and in combination using the Akaike information criterion as implemented in Modeltest 3.6 (Posada and Crandall 1998) . For the maximumlikelihood tree search, we specified the best-fit model in GARLI, and allowed substitution parameters to be estimated from the data. We employed default settings for the genetic algorithm, started the run with random trees, and set the run to automatically terminate after 10,000 generations of no improvement in the log-likelihood (lnL) score. All maximum-likelihood tree searches were performed independently 3 times to ensure convergence on a stable log-likelihood score and tree. To estimate nodal support values for the maximumlikelihood analysis, we performed 1,000 bootstrap replicates under the best-fit model in GARLI using tree-search settings as above.
For Bayesian inference analyses of each gene data set, we specified the best-fit model of nucleotide substitution in MrBayes and conducted 3,000,000 generations of Metropoliscoupled Markov chain Monte Carlo using 1 cold and 3 incrementally heated chains with trees sampled every 100 generations. For the combined-gene data set, we sampled 5,000,000 generations of Metropolis-coupled Markov chain Monte Carlo as above, allowed all substitution parameters to vary independently between the 2 genes, and allowed branch lengths to be estimated proportionally for each gene. We estimated the burn-in for each run by plotting the loglikelihood score per generation using the program Tracer version 1.3 (http://tree.bio.ed.ac.uk/software/tracer/). We discarded all trees prior to stationarity and used the remaining trees to estimate tree topology, nodal posterior probability values, parameter estimates, and branch lengths.
We tested alternative phylogenetic relationships for Typhlomys using the likelihood-based Shimodaira-Hasegawa test (Shimodaira and Hasegawa 1999 ). Specifically, we tested the following 2 hypotheses: whether the combined-gene data set could reject a topology where Typhlomys was the sister taxon to Gliridae, and whether this data set could reject Typhlomys as part of a clade with Nesomyinae (as proposed by Ellerman 1949) . To do so, we executed the combined-gene data set in GARLI and searched for the most likely tree compatible with the constraint (either hypothesis 1 or 2 above) under a GTR+I+C model. We then performed a Shimodaira-Hasegawa test in PAUP* using 1,000 RELL replicates allowing uniform model parameters to be estimated during the run.
To infer the geographic origin and biogeographic history of muroid rodents, we coded each of our terminal taxa as occurring in one or more of 4 continental regions: Eurasia, Africa, North America, or South America. We then optimized ancestral areas on the combined-gene maximum-likelihood tree using the parsimony criterion for ancestral state optimization of unordered characters as implemented in Mesquite 2.5 (Maddison and Maddison 2008) .
RESULTS
Phylogenetic results.-Most of the relationships among muroids depicted in Figs. 1-3 have been recovered in previous studies and have been discussed elsewhere (Jansa and Weksler 2004; Michaux and Catzeflis 2000; Michaux et al. 2001; Steppan et al. 2004 ). Here, we focus on novel results concerning the position of Typhlomys relative to other rodents. All 3 analyses (maximum parsimony, maximum likelihood, and Bayesian inference) of the IRBP and GHR data sets recovered Typhlomys nested within Myodonta ( Figs. 1 and 2 ; tree statistics given in Appendix III). The strongest possible bootstrap support for monophyly of Myodonta (node D on Fig. 3 ) provides compelling evidence that Typhlomys belongs in this clade. Within Myodonta, analyses of each gene consistently recover Typhlomys on the branch separating dipodids from the clade including all other muroid families (Spalacidae + Calomyscidae + Nesomyidae + Cricetidae + Muridae). For the IRBP data set, parsimony bootstrap support for the nodes determining this placement ranges from fairly low to very strong (69% for Typhlomys + remaining muroids; 95% for the clade including all muroids except Typhlomys), and likelihood bootstrap support is very strong for these 2 nodes (96% and 98%, respectively). For the GHR data set, parsimony bootstrap support values are high for these 2 nodes (83% and 98%, respectively), and likelihood bootstrap values are comparably strong (89% and 100%, respectively). Bayesian analysis of each gene recovers the 2 nodes flanking the position of Typhlomys with posterior probability of 1.0.
Analyses of the combined-gene data set also recover Typhlomys on the branch between Dipodidae and the clade including all other muroid families (Fig. 3) . The 2 nodes defining this relationship receive extremely strong support from the combined-gene data set (bootstrap values ! 99%; Bayesian nodal posterior probability 5 1.0) in all but 1 analysis: parsimony analysis of this data set recovers Typhlomys + all other muroids in 87% of bootstrap replicates.
Although bootstrap support and nodal posterior probability values provide convincing evidence for the phylogenetic position of Typhlomys, we also evaluated 2 competing hypotheses concerning relationships of this taxon using likelihood-based Shimodaira-Hasegawa tests. The topology that unites Typhlomys with glirids is significantly less likely than the best tree based on the combined-gene data set (22DlnL 5 91.97, P 5 0.001). Similarly, Ellerman's (1949) hypothesis that platacanthomyids might be allied with the nesomyine rodents of Madagascar is soundly rejected (22DlnL 5 195.25, P , 0.001).
Biogeography.-Twenty-eight steps were required to optimize the 4 biogeographic areas across the combined-gene, maximum-likelihood topology. Based on this analysis, the ancestral area for the crown clade Muroidea optimizes unambiguously as Eurasia (Fig. 4) . Moreover, Eurasia optimizes unambiguously as the ancestral area for the 2 nodes flanking Muroidea (Myodonta and all muroids except Typhlomys [Platacanthomyidae]). The ancestral area for spalacids optimizes unambiguously as Eurasia, as does the node linking Calomyscidae with Nesomyidae + Cricetidae + Muridae (Fig. 4) . Ancestral area optimizations for the next 2 nodes along the backbone of the tree (Nesomyidae + Cricetidae + Muridae and Muridae + Cricetidae) are ambiguous and could optimize either as Eurasia or as Africa. These 2 nodes are not well supported in any analysis of the combined-gene data set, and until additional data stabilize relationships among the 5 core muroid families, we refrain from discussing these ancestral area optimizations.
The nodes defining the family-level clades Nesomyidae, Cricetidae, and Muridae are well supported (Fig. 3) , but only the ancestral state optimization for Nesomyidae is unambiguous (Africa; Fig. 4 ). For this level of analysis, we did not consider Madagascar and mainland Africa to be separate areas of endemism; however, it is clear from this analysis that native Malagasy muroids (Nesomyinae) dispersed from Africa to Madagascar and subsequently radiated in isolation. The ancestral area for Muridae contains 2 equally parsimonious solutions (Africa or Eurasia), whereas the ancestral area for Cricetidae could be Eurasia, Africa, or North America (Fig. 4) .
DISCUSSION
Analyses of both IRBP and GHR sequences alone and in combination provide strong support for inclusion of Typhlomys within the clade Myodonta (Muroidea + Dipodidae; Figs. 1-3 ). Within Myodonta, Typhlomys is consistently recovered on the branch between Dipodidae and the clade including all other muroid families. Of the 2 nodes defining this position (Fig. 3, nodes B and C) , monophyly of Muroidea excluding Typhlomys (node B) receives strong support from all analyses of the 3 data sets (bootstrap values ! 95%; Bayesian posterior probability 5 1.0). However, the node linking Typhlomys with Muroidea (node C) receives notably lower support (bootstrap values , 90%) from parsimony analysis of all 3 data sets (particularly the IRBP data set) and from likelihood analysis of GHR alone, despite the consistently high posterior probability values recovered across all data sets for this node. 3 , the 2 most plausible alternative positions for Typhlomys relative to other muroids are first, that Typhlomys falls on the branch separating Spalacidae from remaining muroids, and second, that Typhlomys is the sister taxon to Spalacidae. These 2 hypotheses also are rejected based on the results of Shimodaira-Hasegawa tests (22DlnL 5 32.77, P 5 0.002, and 22DlnL 5 32.77, P 5 0.002, respectively).
Collectively, these results suggest that Typhlomys-and by extension the platacanthomyid lineage-is the earliest divergence event among extant muroids (Fig. 4) . Although Steppan et al. (2004) gave the name ''Eumuroidea'' to the clade comprising Calomyscidae, Nesomyidae, Cricetidae, and Muridae, this taxonomy was not followed by Musser and Carleton (2005) . Although new superfamily names, including Eumuroidea, could be proposed for all nested subclades within the Muroidea once branching patterns among the families are better understood, we see no justification for such a proliferation of superordinal names.
The basal position of platacanthomyids within Muroidea has implications for the biogeographic history of muroids. Reconstruction of ancestral areas on our muroid phylogeny (Fig. 4) suggests that both Myodonta and Muroidea originated in Eurasia, and that at least the first 3 divergences within Muroidea-those leading to platacanthomyids, spalacids, and calomyscids-occurred on the Eurasian supercontinent. Our analysis is consistent with evidence from the fossil record, which suggests that all 3 lineages originated in Eurasia and did not disperse widely from there. The earliest fossils attributable to platacanthomyids belong to the extinct genus Neocometes, which is known from early Miocene (17-18 million years ago [mya]) deposits in southern China, Thailand, and central Europe as far west as eastern Spain (Fejfar 1999; Qiu and Li 2003) . An unidentified ''platacanthomyid'' is known from Siwalik deposits in Pakistan dated to 17 mya (Flynn 2003) . Neocometes disappears from the European fossil record by the middle Miocene (11-13 mya), and the earliest fossils attributable to the modern genera Platacanthomys and Typhlomys appear in the late Miocene deposits of Yuanmou and Shihuiba in southern China (Ni and Qiu 2002; Qiu and Li 2003) . No fossils of any platacanthomyid have been found from northern China, and platacanthomyids are unknown outside Eurasia. Thus, it appears that platacanthomyids were widespread throughout Eurasia in the early Miocene, went extinct in Europe in the mid-Miocene, and survive only as disjunct relictual lineages in western India (Platacanthomys) and southern mainland Asia (Typhlomys).
Our biogeographic analysis also agrees with fossil evidence suggesting that the mole-rat lineage (Spalacidae; Fig. 4 ) originated in Eurasia. Although species of Spalax (the sole Recent genus in Spalacinae) extend as far south as northern Africa, they are unknown from sub-Saharan Africa, and the core distribution for spalacines-both fossil and Recent forms-is in Eurasia (Savic and Nevo 1990) . Similarly, both extinct and living myospalacines are unknown from outside China and Russia. The 2 Recent genera of Rhizomyinae, Cannomys and Rhizomys, are known exclusively from southern Asia with a distribution extending from Sumatra through southern China into India. Of the 4 extant lineages of Spalacidae, only Tachyoryctinae has a modern distribution outside Eurasia, occurring in eastern Africa as far south as Mt. Kilimanjaro. The extinct genus Prokanisamys from the early Miocene of Pakistan (de Bruijn et al. 1981 ) is the earliest fossil attributable to the more inclusive clade comprising Rhizomyinae + Tachyoryctinae and is thought to lie along the branch preceding divergence of these 2 subfamilies (Flynn 1990) . Given that the earliest fossil attributable to Tachyoryctinae occurs in early Miocene deposits of Pakistan, and tachyorytines do not appear in the African fossil record until the Pliocene, we suggest that the ancestor of the African mole rats also arose in Asia and subsequently dispersed to Africa (Flynn 1990) .
Uncertainty surrounding the branching order among Calomyscidae, Nesomyidae, Cricetidae, and Muridae clouds both the phylogeny and the biogeographic history for this part of the muroid evolutionary tree (Figs. 3 and 4) . Despite these ambiguities, our analyses clearly support the view that global muroid diversity resulted from independent radiations in separate continental regions (Carleton and Musser 1984; Chaline and Mein 1979; Steppan et al. 2004 ). For example, the ancestral area for Nesomyidae unambiguously optimizes as Fig. 3 with subfamilies or families of muroids shown as terminal taxa. The present-day distribution for members of each terminal taxon is shown to the right of its name. Parsimony reconstructions of ancestral areas are indicated by shaded circles; all possible reconstructions are shown for nodes with equivocal ancestral areas. The 3 asterisks indicate taxonomic differences between our phylogeny and the classification of Musser and Carleton (2005) as follows: we place Lophiomyinae in Muridae rather than Cricetidae; our concept of Murinae includes otomyines rather than Otomyinae having subfamilial status; and we place Saccostomus in Dendromurinae rather than in Cricetomyinae. sub-Saharan Africa, and the members of this clade apparently dispersed out of Africa only once to found the native rodents of Madagascar (Nesomyinae) . All other divergences within this subfamily apparently occurred on the African continent. Although the ancestral area optimization for Muridae is ambiguous and could include either Eurasia, Africa, or a combination of the 2, murids clearly originated in the Old World and, except for worldwide introductions by humans, did not disperse from there. Similarly, Cricetidae most likely originated in either Eurasia or a more inclusive Holarctic supercontinent, with 2 of the more substantial radiations localized in either Eurasia (Cricetinae) or across the Holarctic (Arvicolinae). Although our phylogeny is uninformative regarding when and where early diversification of the primarily South American Sigmodontinae occurred, the bulk of available evidence (Steppan et al. 2004; Weksler 2003) supports a radiation in South America after arrival from North America.
Although many details of muroid phylogeny and biogeography remain to be discovered, the addition of platacanthomyids to the muroid branch of the tree-of-life means that we now have a complete family-level phylogeny for this diverse clade of mammals. The fact that platacanthomyids represent the earliest branch within Muroidea has implications not only for taxonomy and biogeography, as discussed above, but also for future studies of phenotypic character evolution and rates of diversification. Additionally, because previous studies of muroid phylogeny (Jansa and Weksler 2004; Michaux et al. 2001; Steppan et al. 2004 ) employed dense sampling of muroid subfamilies (mirrored in the present study), we also have a substantially complete phylogeny of muroids at this lower hierarchical level. As taxon and gene sampling improves within each of these clades, patterns of diversification are becoming increasingly clear, and the emerging picture of muroid evolution is one of episodic diversification (Jansa and Weksler 2004; Michaux and Catzeflis 2000; Steppan et al. 2004) . As a result, certain parts of the muroid tree-of-life, including the 1st few splits within the clade, are well resolved and robustly supported by the available data. In contrast, other nodes, including the relationships among the principal families, may remain difficult to resolve with any certainty. 
APPENDIX I

Specimen information
GenBank accession numbers for all sequences used in this study. Accession numbers in bold indicate sequences generated for this study. Voucher numbers for these new sequences are given after the accession number in brackets. In cases where the museum voucher number is unknown, the collector number is listed followed by the holding museum acronym. Acronyms are as follows: MNHN 5 Musée National d'Histoire Naturelle, Paris; CMNH 5 Carnegie Museum of Natural History; DM 5 Durban Museum; USNM 5 National Museum of Natural History, Washington, D.C.; FMNH 5 Field Museum of Natural History; UA 5 University of Antananarivo; ROM 5 Royal Ontario Museum. Taxonomy follows Wilson and Reeder (2005) . IRBP 5 interphotoreceptor retinoidbinding protein gene; GHR 5 growth-hormone receptor gene; NA 5 not available.
Aplodontiidae Aplodontia rufa (IRBP: AJ427238, GHR: AF332030).
APPENDIX II
Primers used in polymerase chain reaction amplification and sequencing of the interphotoreceptor retinoid-binding protein gene (IRBP) and growth-hormone receptor gene (GHR).   IRBPA  59ATGGCCAAGGTCCTCTTGGATAACTACTGCTT  IRBPB  59CGCAGGTCCATGATGAGGTGCTCCGTGTCCTG  IRBPF  59CTCCACTGCCCTCCCATGTCT  IRBPE  59AACAGATGCGCAGGGCCATCGT  GHRF1  59GGRAARTTRGAGGAGGRGAACACMATCTT  GHRF50  59TTCTAYARYGATGACTCYTGGGT  GHR750R  59GTAAGGCTTTCTGTGGTGATRTAA  GHRendAlt  59GATTTTGTTCAGTTGGTCTGTGCTCAC APPENDIX III Tree statistics from parsimony analysis of the 3 data sets, and maximum-likelihood parameter estimates for each data set under its best-fit model (GTR+I+C in all 3 cases). IRBP 5 interphotoreceptor retinoid-binding protein gene; GHR 5 growth-hormone receptor gene. 
